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INTRODUCTION

The purpose of the work carried under this interchanges was to support the development

of space flight biotechnology experiments in the areas of immunology and hematopoiesis to

facilitate the commercial development of space. The studies involved the interaction and

development of experiments with biotechnology companies for necessary ground-based studies

to allow the development of flight studies.

The thrust of the work was to develop experiments with the Chiron Corporation and

Bioserve involving the use of interleukin-2 to modulate the effects of spaceflight on immune

responses. Spaceflight has been shown to have multiple effects on immune responses (1).

Interleukin-2 is an immunoregulator that could have potential to counter some of the alterations

induced in immune responses by spaceflight (1).

To test this possibility before flight, rats were suspended antiorthostatically (2) and

treated with interleukin-2. Antiorthostatic suspension is a model for some of the effects of

spaceflight on immune responses (2). The interleukin-2 was given to see if it could alter some of

the effects of suspension. This was achieved. As a result of these studies, two flight

experiments were developed and flown with the Chiron Corp. And Bioserve to determine if use

of interleukin-2 could prevent or attenuate the effects of space flight on immune responses.
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METHODS

Ratswereantiorthostaticallysuspendedby thetail (2). At thecommencementof

suspension,someof the ratsweretreatedwithvariousdosesof interleukin-2,a productof the

ChironCorporation,andcontrolratsweretreatedwithplacebo.Othercontrolratswere

maintainedinnormalvivariumhousing.At theendof thesuspensionperiod,immunological

parametersof theratswereexamined.Theseexperimentswerecarriedoutmorethan3 times.

Twosetsof immunologicalparameterswereexamined.Thefirstwasthe abilityof

interleukin-2to preventthe lossof theabilityof bonemarrowcellsfromsuspendedto respondto

granulocyte-macrophagecolonystimulatingfactor(3). Aftersuspension,femurswereremoved

fromthe ratsand bonemarrowwasobtained Thebonemarrowwasplacedin a semi-solid

mediumintissueculturedishes. Themediumalsocontainedgranulocyte-macrophagecolony

stimulatingfactors. Normally,thecolonystimulatingfactorwouldcausecoloniesto formafterat

leastoneweek of incubation,and suspension,as spaceflight,wouldinhibitthis (3). After the

incubationperiod,the numberof colonieswasdeterminedmicroscopically.

The secondparameterwasinterferonproduction,whichhasbeenshownto bealteredby

spaceflightand suspension(4). Spleenswere removedfromthe ratsaftersuspensionand

passedthroughscreensto allowdevelopmentof singlecellscultures.Thecultureswere

challengedwith interferoninducers,andallowedto remaininculturefor interferon-alpha/betaand

interferon-gammaproduction.Theculturesupernatantfluidswerethenanalyzedfor interferon

levels (4).

Additionalexperimentswereattemptedto determineleukocytesubsetdistributionby flow

cytometry(3). Theseresultsdid notappearto be reliable,andtheexperimentsweredropped

fromactualflightstudies.
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RESULTS AND DISCUSSION

The results of this study indicated that treatment of rats with interleukin-2 reduced the

inhibitory effects of suspension on the ability of bone marrow cells to respond to granulocyte-

macrophage colony stimulating factor. Additionally, a trend to improvement of the interferon

response was also observed. No useful data on flow cytometry were observed. In view of the

results of these studies, two space flight experiments using interleukin-2 were designed and

carried out with the Chiron Corp. And Bioserve.

PUBLICATIONS

A manuscript is currently in preparation. It will be forwarded when available.
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